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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to an LED surface luminescent device 
which aimed at improvement in luminous efficiency, and improvement in the yield 
especially, and a manufacturing method for the same about an LED surface luminescent 
device which carries two or more LED (Light Emitting Diode: light emitting diode) chips 
on a substrate, and a manufacturing method for the same. 
[0002] 

[Description of the Prior Art] As a conventional LED surface luminescent device, there 
are some which are shown in JP,H5-81874,U, for example. 

[Q0031 Drawing 12 shows the LED surface luminescent device. The light emitting dot 101 
of a large number by which this device was formed in the substrate 103 is carried in the 
wiring board 102 at matrix form. LED tip 108 is allocated in the prescribed position of 
the surface of the wiring board 102, and between one electrode of this LED tip 108 and 
the circuit patterns 109 on the wiring board 102 is connected by the bonding wire 110. 
The electrode of another side of LED tip 108 is connected to the circuit pattern 1 12 by 
which wiring is carried out even to the rear face through the through hole 1 1 1 . As LED 
tip 108 is surrounded in the substrate 103, the conical hole 1 13 is formed in it. The 
transparent resin 1 14 is embedded in this conical hole 1 13, and he is trying to become a 
concave lens. 

[0004] Since the conical hole 1 13 is shape which a cross-section area expands toward the 
surface when LED tip 108 is turned on by the drive circuit which is not illustrated in the 
above composition, With the lens formed with the transparent resin 1 14, since expansion 
floodlighting of the outputted ray of LED tip 108 is carried out radiately, the outputted 
ray of LED tip 108 can be seen not only from a transverse plane but from the direction of 
slanting. 
[0005] 

[Problem(s) to be Solved by the Invention]However, since the electrode was provided in 
the upper surface which is a light emitting surface of a LED tip according to the 
conventional surface luminescent device, an electrode and Bondi GUWAiYA became a 
shadow, those surface integral emission areas decreased, and luminous efficiency was not 
enough. Since the LED tip which has separated from the range which builds the LED tips 
of the almost same amount of luminescent light into a device, and has the amount of 



luminescent light in order to prevent the luminescence unevenness within a field was 
eliminated, the yield was bad. 

[0006]Therefore, the purpose of this invention is to provide the LED surface luminescent 
device which aimed at improvement in luminous efficiency. Other purposes of this 
invention are to provide the manufacturing method of the LED surface luminescent 
device which aimed at improvement in the yield. 
[0007] 

[Means for Solving the ProblemJAn LED surface luminescent device this invention is 

characterized by that comprises the following. 

It is a substrate in order to attain the above-mentioned purpose. 

Two or more LED tips which have an electrode of a positive/negative couple in the field 
side which counters said substrate and by which an electrode of said couple was 
electrically connected to said substrate via a vamp for junction of a couple. 
According to the above-mentioned composition, light from two or more LED tips is 
emitted from a light emitting surface which an electrode has not established. Not only 
when one vamp is used for a pole of positive/negative, respectively, but a case where two 
or more vamps are used for one pole on the pole of one and another side, and a case 
where two or more vamps are used for a pole of positive/negative, respectively are 
included in "a vamp for junction of a couple." In a manufacturing method of an LED 
surface luminescent device which has two or more LED tips carried on a substrate in 
order that this invention may attain the above-mentioned purpose, Measure light quantity 
of two or more of said LED tips, and it classifies into three groups, the at least 1st, the 
2nd, and the 3rd, according to some of light quantity, A manufacturing method of an 
LED surface luminescent device choosing from said three groups and constituting said 
two or more LED tips so that the total light quantity of two or more of said LED tips may 
become predetermined within the limits is provided. According to the above-mentioned 
composition, it becomes possible [ what has many amounts of luminescent light, and few 
things ] to include in a device. 
[0008] 

[Embodiment of the rnvention] Drawing 1 and drawing 2 show the LED surface 
luminescent device concerning a 1st embodiment of this invention, and, as for a bottom 
view and drawing 2 (a), a front view and the figure (b) are [ drawing 1 (a) / a side view 
and the figure (c) / the B section enlarged drawing of drawing 1 (a) and drawing 2 (c) of 
the A section enlarged drawing of drawing 1 (a) and drawing 2 (b) ] bottom views of a 
LED tip. 

[0009]This LED surface luminescent device 1 has the mother board 2 by which the 
circuit pattern was formed in the surface 2a and rear-face 2b. 
[0010]In the surface 2a of this mother board 2, as shown in drawing 1 (a), (b), and 
drawing 2 , Two or more LED tips 4 arranged via the sub mount substrate 3 seriate, Two 
or more sealing members 5 which consist of transparent resin which closes each LED tip 
4, The spacer 6 arranged on the surface 2a of the mother board 2, the reflector 7 which 
reflects the light from LED tip 4 up in drawing 1 (a), the transparent plate 8 which makes 
the light from LED tip 4 penetrate while protecting an inside, and the covering 9 which 
protects this device 1 whole are formed. 

[001 1] As shown in drawing 1 (c), two or more resistance elements 10 which constitute 
the LED drive circuit mentioned later, and the one zener diode 1 1 are provided in rear- 



face 2b of this mother board 2. 12B and 13B 12A, 13A, and on the right-hand side of left- 
hand side are a contact button for impressing voltage to two or more LED tips 4, and he 
is trying to use the contact buttons 12 A, 13 A, 12B, and 13B on either side properly 
according to the direction of a wiring drawer at the time of this device 1 attachment in 
drawing 1 . 

[00 12] As for the 12 totals [ 48 ], two or more LED tips 4 are arranged by the lengthwise 
direction via the sub mount substrate 3 at four pieces and a transverse direction on the 
mother board 2, as shown in drawing 1 (a). LED tip 4 is carried in the sub mount 
substrate 3 by flip CHIMPU bonding (FCB). As LED tip 4 makes semiconductor layers, 
such as gallium nitride, laminate on the silicon on sapphire which is a transparent 
insulator and is shown in drawing 2 , The positive electrode 40a and the negative 
electrode 40b are formed in the surface of the semiconductor layer used as the 
undersurface 4b of the chip 4, and the bottom of the silicon on sapphire used as the upper 
surface 4a of the chip 4 turns into a light emitting surface. According to this embodiment, 
the semiconductor of a GaN (gallium nitride) system which emits light in the ultraviolet 
rays which have the wavelength of 380 ran, for example is used. 
[0013]The mother board 2 prints a circuit pattern to the surface 2a and rear-face 2b of a 
substrate. The substrate of the mother board 2 has a preferred material which has heat 
resistance and a low expansion coefficient so that neither modification nor strength 
reduction may be started, and has a high rate of a light reflex, and a low light absorption 
rate further to the luminous wavelength (for example, wavelength of ultraviolet rays) of 
LED tip 4 in the case of mounting of the sub mount substrate 3. As such a material, the 
glass epoxy resin etc. which have a high rate of a light reflex of about 42% to ultraviolet 
rays can be used, for example. When the material which has a high rate of a light reflex 
of about 42% to ultraviolet rays is used as a substrate of the sub mount substrate 3 near [ 
mother board / 2 ] LED tip 4, about 10 to 22% of glass epoxy resin etc. whose rate of a 
light reflex is lower than it may be used. In addition, when thinking heat dissipation 
nature and intensity as important, Ceramics Sub-Division, such as metal, such as 
aluminum, and alumina, can also be used. 

[0014]The sealing member 5 gives a predetermined lighting distribution characteristic to 
the light which LED tip 4 emits by closing LED tip 4 with predetermined contour shape. 
The sealing member 5 has a preferred transparent resin material which has endurance to 
the luminous wavelength of LED tip 4. For example, silicone can be used to ultraviolet 
rays. 

[0015]The spacer 6 is formed from the member which two or more circular openings 6a 
are formed in the position by which two or more LED tips 4 are arranged, for example, 
has the elasticity of silicone rubber etc., as shown in drawing 2 (a). Since the spacer 6 is 
pinched between the reflector 7 and the mother board 2 with the covering 9, device 1 
inside is sealed and the protection against dust and the moisture proof to device 1 inside 
can be aimed at. By such composition, dispersion or the error of a thickness direction of 
transparent plate 8 grade can be absorbed, distortion, a camber, etc. of the device 1 whole 
can be prevented or eased, and the transparent plate 8 which consists of glass can be 
further protected with the covering 9. [ of each part article ] 

[0016]It opening 7a Has the reflector 7 in the position corresponding to LED tip 4, and 
the circumference of 7a of the opening forms the reflector 7b of cone shape, as shown in 
drawing 2 (a). As for this reflector 7, it is preferred to form from the material which has 



sufficient weatherability to humidity, heat, ultraviolet rays, etc., and has a high rate of a 
light reflex to the luminous wavelength of LED tip 4. In this embodiment, as shown in 
drawing 1 (aV (b), and drawing 2 (a). Spinning of the metal plate which consists of 
copper, Indanthrene loess, etc. was carried out, and it opening 7a Had in the position 
corresponding to LED tip 4, and the circumference of 7a of the opening formed the 
reflector 7b of cone shape, and has performed processing which has a high rate of a light 
reflex on the surface, for example, gloss nickel plating. By forming such a reflector 7, the 
light volume to the direction of the other side (front) can be further raised from the chip 4 
to the transparent body 8. The reflector 7 may plate or vapor-deposit metal to resin. 
Thereby, a weight saving [ a metaled thing / whole ] can be attained. What joined the thin 
metallic cover to bases, such as resin, may be sufficient as the reflector 7. Thereby, since 
it is possible to form a metallic cover with construction methods, such as spinning of a 
thin metal plate, material cost and process cost are cheap, and the whole can also attain 
the weight saving in comparison with a metaled thing. 

[001 7] As for the transparent plate 8, it is preferred to be formed from the material which 
has high transmissivity to the luminous wavelength (for example, wavelength of 
ultraviolet rays) of LED tip 4. As such a material, glass can be used, for example. 
[001 8]The covering 9 has two or more openings 9a which have an elongated shape 
corresponding to four LED tips 4, as shown in drawing 1 (a). As for the covering 9, it is 
preferred to form from the material which has weatherability and a mechanical strength. 
As such a material, metal plates, such as steel materials and aluminum, can be used, for 
example. 

[001 9] As shown in drawing 1 (a) and (c), the resistance element 10 is rear-face 2b of the 
mother board 2, and it is arranged between LED tips 4 so that distance may separate from 
each LED tip 4 uniformly. Thereby, generation of heat of the resistance element 10 
ceases to influence the loss of power and reliability deterioration of LED tip 4, and high- 
reliability is acquired. The resistance element 10 restricts the current to each LED tip 4 
while easing dispersion in the current by VF difference of each LED tip 4. 
[0020] Drawing 3 shows the loading structure by FCB of LED tip 4. As the sub mount 
substrate 3 has the substrate 31 and shows it in the figure (a) on the surface 31a of this 
substrate 3 1 , As the lower helix lead 32a and the negative lead 32b are formed and it is 
shown in the figure (e) at the rear face 3 lb of the substrate 3 1 , Form the lower helix lead 
33a and the negative lead 33b, and the lower helix lead 32a of the surface 31a, the 
negative lead 32b and the lower helix lead 33a of the rear face 31b, and the negative lead 
33b are respectively connected by the through-hole plating 34a and 34b, The straight 
polarity indicator 35 which indicates that it is an anode side is extended and formed in the 
lower helix lead 32a of the surface 31a. These leads 32a, 32b, 33a, and 33b and the 
straight polarity indicator 35 are formed using the electrode wiring art in the usual 
semiconductor manufacturing technology, such as an etching method, for example, 
laminate metal plating layers, such as Au, in substrate metal layers, such as Cu+nickel, 
and are formed in them. On the diagonal line of the lower helix lead 32a of the surface 
31a of the substrate 31, and the negative lead 32b, The plated bumps 36a and 36b for 
position recognition which consist of Au of a couple are formed, and the plated bumps 
37a and 37b for loading which become the lower helix lead 32a of the surface 3 1 a and 
the negative lead 32b from Au are formed respectively. As shown in the figure (c), the 
plated bumps 37a and 37b for loading before loading of LED tip 4, It has shape, such as a 



long ellipse and an ellipse, in the direction vertical to the direction 16 of supersonic 
vibration in the case of the bonding by an ultrasonic wave, and is made circular [ after 
loading of LED tip 4 ], as shown in the figure (d). For example, package formation of 
these plated bumps 36a, 36b, 37a, and 37b is carried out by the photolithographic method 
etc. Preventing a short circuit by considering it as shape as shows the plated bumps 37a 
and 37b for loading in the figure (c), a plane-of-composition product can be enlarged and 
improvement in bonding strength can be aimed at. the plated bumps 37a and 37b for 
loading — a stud ~ a vamp may be sufficient. 

[0021]The substrate 31 has a preferred material which has heat resistance and a low 
expansion coefficient so that neither modification nor strength reduction may be started, 
and has a high rate of a light reflex, and a low light absorption rate further to the 
luminous wavelength (for example, wavelength of ultraviolet rays) of LED tip 4 in the 
case of mounting of LED tip 4. As such a material, the glass epoxy resin etc. which have 
a high rate of a light reflex of about 42% to ultraviolet rays can be used, for example. In 
addition, according to the characteristic demanded, insulators, such as other resin and 
Ceramics Sub-Division, may be used. 

r0022] Drawing 4 shows the circuit pattern of the surface 2a of the mother board 2. The 
circuit pattern 20 is formed using the electrode wiring art in the usual semiconductor 
manufacturing technology, such as an etching method, for example, laminates metal 
plating layers, such as Au, in substrate metal layers, such as Cu+nickel, and is formed in 
them. As shown in the figure (b), the connection regions 20a and 20b of the couple where 
the lower helix lead 33a of the rear face 3 lb of the sub mount substrate 3 and the negative 
lead 33b are connected via silver paste, respectively are formed in the position in which 
the sub mount substrate 3 is carried. As shown in the figure (c), the connection regions 
20a and 20b for a test are formed in two or more parts (this embodiment three places) of 
the space except the sub mount substrate 3 of the surface 2a of the mother board 2 being 
carried. 

r00231 Drawing 5 shows a LED drive circuit. This LED drive circuit is provided with the 
following. 

The contact button 12 connected to the anode of two or more LED tips 4 as shown in the 
figure. 

Two or more LED tips 4 connected to two or more LED tips 4 via the resistance element 
10. 

The contact button 13 connected to the cathode of two or more LED tips 4. 
The zener diode 1 1 which prevents excess voltage. 

The zener diode 1 1 is not limited to this, but an avalanche diode and other diodes can be 
used for it. 

r00241 Drawing 6 - drawing 8 show the manufacturing method of a 1st embodiment. First, 
the submount aggregate substrate 30 for many picking is prepared (ST1). Namely, as 
shown in drawing 6 (a), (b), and drawing 7 (a), the lower helix lead 32a and the negative 
lead 32b are formed in the surface of the substrate of the submount aggregate substrate 
30, The lower helix lead 33a and the negative lead 33b are formed in a rear face, and the 
surface lower helix lead 32a, the negative lead 32b and the lower helix lead 33a on the 
back, and the negative lead 33b are respectively connected by the through-hole plating 
34a and 34b. Next, as the resist 14 is applied and it is shown in the figure (c), it irradiates 
with ultraviolet rays (HV) from on the mask 15 which has the hole 15a, and as shown in 



drawing 7 (b), as shown in the figure (d), the hole 14a is formed in the resist 14. Next, as 
shown in the figure (e), the plated bumps 37a and 37b for loading are formed in the hole 
14a of the resist 14. At this time, the plated bumps 36a and 36b for position recognition 
are also formed simultaneously. Next, the resist 14 is removed as shown in the figure (f). 
Thus, the submount aggregate substrate 30 by which the leads 32a, 32b, 33a, and 33b and 
the plated bumps 36a, 36b, 37a, and 37b were formed in the substrate is completed. 
[0025]Next, flip chip bonding of LED tip 4 as a flip chip is carried out on the submount 
aggregate substrate 30, LED tip 4 is closed by the sealing member 5 (ST2), and 
characteristic inspections, such as light volume of each LED tip 4, are conducted with test 
equipment for exclusive use (ST3). At this time, marking is performed to faulty LED tip 
4. Next, the submount aggregate substrate 30 is divided every LED tip 4, and two or 
more sub mount substrates 3 are manufactured (ST4). 

[0026]On the other hand, the mother board 2 in which two or more sub mount substrates 

3 are carried is prepared (ST10). Here, the circuit pattern 20 is formed in the substrate of 
the mother board 2. Next, the circuit component of the resistance element 10 and zener 
diode 1 1 grade is mounted in the mother board 2 (ST1 1). 

[0027]Next, two or more sub mount substrates 3 manufactured by the above-mentioned 
process ST4 are carried on the mother board 2 manufactured by the above-mentioned 
process ST1 1 (ST12). It closes with silicon on LED tip 4 (ST13). The spacer 6, the 
reflector 7, the transparent plate 8, and the covering 9 are built into the mother board 2, 
the LED surface luminescent device 1 is assembled (ST14), and it ends by the inspection 
(ST 15) of the device 1 whole. 

[0028] Since bare chip mounting of the FCB method is performed in the LED surface 
luminescent device which uses many LED tips of a GaN system according to a 1st 
embodiment of the above, improvement in luminous efficiency can be aimed at. Since the 
rate of a light reflex is using material with few light absorption rates highly to the 
luminous wavelength of LED tip 4 to carry, luminous efficiency becomes high and the 
mother board 2 and the sub mount substrate 3 can attain low-electric-power-ization. 
Since the zener diode 1 1 is formed in the input side of the LED drive circuit, the 
electrostatic discharge damage by electrostatic pressure-proofing of GaN system LED tip 

4 being low can be prevented. Since LED tip 4 is manufacturing the sub mount substrate 
3 by which FCB mounting was carried out by carrying out FCB mounting of many LED 
tips 4, and dividing it on the submount aggregate substrate 30 for many picking, cost 
reduction can be planned. Since a plated-bumps process can be shortened by bundling up 
by high density and forming many vamps on the submount aggregate substrate 30, the 
manufacturing cost of the sub mount substrate 3 can be reduced also by this. Since FCB 
mounting of LED tip 4 in which other stress, such as application of pressure, is added is 
performed to the sub mount substrate 3 in addition to heating, the degree of option of the 
mounted part to the mother board 2 or the construction material of the mother board 2 
becomes large. The highly precise jig for FCB mounting can be unified by unifying the 
size of the submount aggregate substrate 30. Since the sub mount substrate 3 is mounted 
in the mother board 2, it becomes usable [ a general -purpose handling machine ], and 
becomes easy to handle. Since LED tip 4 can mount the sub mount substrate 3 by which 
FCB mounting was carried out on the mother board 2 after doing a light volume test and 
sorting with a simple substance becomes easy beforehand, sorting loading for easing the 
light volume nonuniformity as the surface luminescent device 1 is attained, and repair 



becomes unnecessary. Determining the shape of the sealing member 5 after mounting, or 
since mold formation of the sealing member 5 is carried out after LED tip 4 mounts the 
sub mount substrate 3 by which FCB mounting was carried out on the mother board 2, 
and it becomes possible, the shape selectivity spreads and it becomes easy to realize the 
lighting distribution characteristic of hope. Since the whole is protected by the covering 
9, this surface luminescent device 1 can secure reliability and a mechanical strength. 
r00291 Drawing 9 shows the important section of the LED surface luminescent device 
concerning a 2nd embodiment of this invention. This 2nd embodiment mounts LED tip 4 
by FCB direct on the mother board 2, and others are constituted like a 1st embodiment. 
r00301 Drawing 10 shows the details of the helicopter loading site of LED tip 4 of the 
mother board 2. While the connection regions 20a and 20b of the couple of a circuit 
pattern are formed in the surface of the mother board 2, in the connection regions 20a and 
20b of a couple. The plated bumps 24a and 24b for position recognition for the plated 
bumps 23a and 23b for position recognition, and the repair and correction of those are 
formed with the plated bumps 22a and 22b for loading for the plated bumps 21a and 21b 
for loading of LED tip 4, and the repair and correction of those. The plated bumps 22a 
and 22b for loading for repair and correction and the plated bumps 24a and 24b for 
position recognition can be used as an object for repair when poor mounting takes place 
at the time of FCB. 

r00311 Drawing 11 shows the manufacturing process of a 2nd embodiment. The mother 
board 2 in which two or more LED tips 4 are carried is prepared (ST10). Here, the circuit 
pattern 20 and the plated bumps 21a, 21b, 22a, 22b, 23a, 23b, 24a, and 24b are formed in 
the substrate of the mother board 2 by printing. Next, the circuit component of the 
resistance element 10 and zener diode 1 1 grade is mounted in the mother board 2 (ST1 1). 
Next, LED tip 4 is carried on the mother board 2 by flip chip bonding (ST 12). LED tip 4 
is closed by the sealing member 5 (ST13). The spacer 6, the reflector 7, the transparent 
plate 8, and the covering 9 are built into the mother board 2, the LED surface luminescent 
device 1 is assembled (ST14), and it ends by the inspection (ST15) of the device 1 whole. 
[0032] According to a 2nd embodiment of the above, improvement in luminous efficiency 
can be aimed at like a 1st embodiment. Since the sub mount substrate is unnecessary, 
simplification of composition can be attained. 

[0033] Although 1st and 2nd embodiments of the above explained the case where 
simultaneous lighting of the LED tip was carried out, two or more LED tips may be 
arranged to matrix form via a sub mount substrate on a mother board, and two or more 
LED tips may be made to turn on selectively according to lighting signals, such as a 
picture signal. On a mother board, as shown in drawing 12 , the substrate 103 which has 
the conical hole 113 may be arranged, and the transparent resin 114 may also be 
embedded so that it may become a concave lens in the conical hole 113. Thereby, since 
expansion floodlighting of the outputted ray of a LED tip is carried out radiately, the 
outputted ray of a LED tip can be seen not only from a transverse plane but from the 
direction of slanting. 

[0034]Next, the manufacturing method of the LED surface luminescent device 
concerning a 3rd embodiment of this invention is explained. In the characteristic 
inspection of step ST3 which shows drawing 8 t his 3rd embodiment in a 1st embodiment, 
In loading of the sub mount substrate of step ST 12 which classifies a LED tip into three 
groups of ****** according to some of light quantity among two or more groups, for 



example, light volume size, and light volume, and is shown in the figure, The LED tip 
carried in a mother board so that the total amount of luminescent light may become 
predetermined within the limits consists of three above-mentioned groups. Thereby, the 
yield can improve and equalization of the total light quantity between LED surface 
luminescent devices can be attained. It is applicable to displays, such as various alarms of 
the use, for example, a traffic light, that equalization of the total light quantity between 
devices is required, and railway signal light, the light source for Lighting Sub-Division, 
the light source for the promotion of a reaction of a photocatalyst, etc. 
[0035] 

[Effect of the Invention] Since the light from two or more LED tips is emitted from the 
light emitting surface which the electrode has not established, according to the LED 
surface luminescent device of this invention, it can aim at improvement in luminous 
efficiency, as explained above. According to the manufacturing method of the LED 
surface luminescent device of this invention, it classifies into three groups, the at least 
1st, the 2nd, and the 3rd, according to some of light quantity, Improvement in the yield 
can be aimed at by choosing from three groups and constituting two or more LED tips so 
that the total light quantity of two or more LED tips may become predetermined within 
the limits. 



[Translation done.] 
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CLAIMS 



[Claim(s)] 

[Claim l]An LED surface luminescent device comprising: 
A substrate. 

Two or more LED tips which have an electrode of a positive/negative couple in the field 
side which counters said substrate and by which an electrode of said couple was 
electrically connected to said substrate via a vamp for junction of a couple. 



[Claim 2]The LED surface luminescent device of composition of that Bengbu for 



junction of said couple was formed in two or more positions to which said substrate has a 

circuit pattern on an insulating base material, and said two or more LED tips of said 

circuit pattern are connected, respectively according to claim 1. 

[Claim 3]The LED surface luminescent device of composition of that a spare couple or 

two or more pairs of vamps were formed in said two or more positions of said circuit 

pattern, respectively as for said substrate according to claim 2. 

[Claim 4]The LED surface luminescent device of composition of that a vamp for 

automatic recognition to which said substrate has position relations to a vamp for 

junction of said couple in said two or more positions of said circuit pattern was formed, 

respectively according to claim 2. 

[Claim 5]The LED surface luminescent device of composition of that a substrate which 
constitutes said substrate was formed from material which has a high rate of a light reflex 
of not less than 30% to a luminous wavelength of two or more of said LED tips according 
to claim 2. 

[Claim 6]The LED surface luminescent device of composition of that said circuit pattern 
of said substrate includes a dummy wiring pattern and a vamp for straw-man junction 
aiming at an inspection of bonding strength of said LED tip, etc. according to claim 2. 
[Claim 7]The LED surface luminescent device of composition of being characterized by 
comprising the following according to claim 1 . 
A mother board in which said substrate has a circuit pattern. 

While being connected to a back lead of said couple by metal terminal area of a couple 
on a back lead of a positive/negative couple connected to said circuit pattern of said 
mother board at the rear face, and the surface, Two or more sub mount substrates which 
have the front lead of a positive/negative couple to which an electrode of said couple of 
two or more of said LED tips is connected via a vamp for junction of said couple. 

[Claim 8]The LED surface luminescent device of composition of that a substrate which 
constitutes said mother board and said two or more sub mount substrates was formed 
from material which has a high rate of a light reflex of not less than 30% to a luminous 
wavelength of two or more of said LED tips according to claim 7. 
[Claim 9] A substrate which a substrate which constitutes said mother board is formed 
from material which has a predetermined rate of a light reflex to a luminous wavelength 
of two or more of said LED tips, and constitutes said sub mount substrate, The LED 
surface luminescent device of composition of having been formed from material which 
has a rate of a light reflex as for which size becomes from said predetermined rate of a 
light reflex to a luminous wavelength of two or more of said LED tips according to claim 
7. 

[Claim 10]The LED surface luminescent device of composition of that said circuit pattern 
of said mother board contains a dummy wiring pattern aiming at an inspection of bonding 
strength of said LED tip and said sub mount substrate, etc. according to claim 7. 
[Claim 1 l]The LED surface luminescent device of composition of that said circuit pattern 
of said mother board contains a wiring pattern part for automatic recognition which has 
position relations to a helicopter loading site of said sub mount substrate according to 
claim 7. 

[Claim 12]The LED surface luminescent device of composition of that said two or more 
LED tips were provided with a single reflector which has two or more reflectors which 



spread toward said field and a field of an opposite hand around said two or more LED 
tips from said field which counters said substrate according to claim 1. 
[Claim 13]The LED surface luminescent device of composition of that said two or more 
reflectors were closed by two or more sealing members which the inside becomes from 
transparent resin according to claim 12. 

[Claim 14]The LED surface luminescent device of composition of that said two or more 
LED tips were closed by two or more sealing members which consist of transparent resin 
which gives a predetermined lighting distribution characteristic to light which said LED 
tip emits with predetermined contour shape according to claim 1. 
[Claim 15]The LED surface luminescent device of composition of that a vamp for 
junction of said couple has a long ellipse form or an ellipse in the direction vertical to a 
direction in which a vamp for junction of said couple was arranged according to claim 1. 
[Claim 16]The LED surface luminescent device of composition of that a vamp for 
junction of said couple has an ellipse form or an ellipse in the case of junction by 
supersonic vibration long in a direction vertical to the direction of supersonic vibration 
according to claim 1 . 

[Claim 17]The LED surface luminescent device of composition of driving said two or 
more LED tips by a drive circuit which has two or more resistance elements which 
control current to said two or more LED tips according to claim 1 . 
[Claim 18]The LED surface luminescent device of composition of said two or more 
resistance elements being a field in which said two or more LED tips of said substrate 
were provided, and a field of an opposite hand, and having been provided among said 
two or more LED tips according to claim 17. 

[Claim 19]The LED surface luminescent device of composition of that said two or more 
LED tips are protected by common protective element which prevents excess voltage 
according to claim 1. 

[Claim 20]The LED surface luminescent device of composition of that simultaneous 
lighting of said two or more LED tips is carried out according to claim 1 . 
[Claim 21]The LED surface luminescent device of composition of that said two or more 
LED tips are arranged by matrix form on said substrate, and the light is selectively 
switched on based on a lighting signal according to claim 1. 
[Claim 22] A substrate and two or more LED tips which have an electrode of a 
positive/negative couple in the field side which counters said substrate and by which an 
electrode of said couple was electrically connected to said substrate via a vamp of a 
couple, Two or more sealing members which consist of transparent resin which gives a 
predetermined lighting distribution characteristic to light which closes said two or more 
LED tips, and said LED tip emits with predetermined contour shape, A transparent body 
arranged at a side in which said two or more LED tips of said substrate were provided, 
An LED surface luminescent device provided with a spacer which consists of an elastic 
member provided between said substrate and said transparent body, and covering which 
are provided so that said two or more LED tips, said transparent body, and said spacer 
may be covered, and forms airtight structure with said transparent body and said spacer. 
[Claim 23] Said two or more LED tips are LED tips which emit light in ultraviolet rays. 
The LED surface luminescent device of composition of that said two or more sealing 
members consist of silicone, and said transparent body consists of glass according to 
claim 22. 



[Claim 24]A back lead of a mother board which has a circuit pattern, and a 
positive/negative couple connected to said circuit pattern of said mother board at the rear 
face, And two or more sub mount substrates which have the front lead of a 
positive/negative couple connected to a back lead of said couple by metal terminal area of 
a couple on the surface, Two or more LED tips which have an electrode of a 
positive/negative couple in the field side which counters said sub mount substrate and by 
which an electrode of said couple was connected to a front lead of said couple of said sub 
mount substrate via a vamp of a couple, Two or more sealing members which consist of 
transparent resin which gives a predetermined lighting distribution characteristic to light 
which closes said two or more LED tips, and said LED tip emits with predetermined 
contour shape, A single reflector which has two or more reflectors which spread toward 
said field and a field of an opposite hand from said field which counters said substrate 
around said two or more LED tips closed by said two or more sealing members, It is 
provided so that a spacer which consists of an elastic member provided between a 
transparent body arranged at a side in which said two or more LED tips of two or more of 
said sub mount substrates were provided, and said substrate and said transparent body, 
and said two or more LED tips, said single reflector, said transparent body and said 
spacer may be covered, An LED surface luminescent device provided with covering 
which forms airtight structure with said transparent body and said elastic member. 
[Claim 25]In a manufacturing method of an LED surface luminescent device which has 
two or more LED tips carried on a substrate, Measure light quantity of two or more of 
said LED tips, and it classifies into three groups, the at least 1st, the 2nd, and the 3rd, 
according to some of light quantity, A manufacturing method of an LED surface 
luminescent device choosing from said three groups and constituting said two or more 
LED tips so that the total light quantity of two or more of said LED tips may become 
predetermined within the limits. 
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*»hm&3*imt& (ST12) . LEDf--y7°4 

±iz.ssVayvm±i-& (sti3) . ^-m.2 

9 £«#&^L E DWmtmS 1 ^«^±T ( S T 1 

4) , mmi±ft<7)im <sti 5) T»Tts. 
[0028] jj2» 1 <mmmmz xmt % GaNi 

CO L E D f-y 7°£ ^ftflffiffl Lfc L E D ffiSBeSSfctJ 

t5iV-t7W>hmi3te. mfSLEDf--y74 

mj)iWWtl&« *Jt, LEDW»0«W)A*lB!ltC7 
xt-^^-Hl 1 £ffc«"CH5W\ GaN^LE 

d f-y 7°4 ««wiffi6n ^tizxi wnmmz m < 

Z\bifiT%&. ttl, LEDf->y74^FCB^StL 

^7^7yb«3{i, ^atflROffl-r^^yMi 

3 0 ±fc£fttf> L E D f- y 7°4 & F C BHH L , 
ZtiiftmtZtlzXiXMftlX^&OT. axh 

3 o±fc?swirc- mix£mcw<yT*mf&-t& z t 
*v^yyxmzmMikx-$z>cr>x\ Mz 
x-ox i>*r 7-77 y hags 3 c7)M3t3x b zmm- * >r 

L E D f- <y 7°4 CO F C B$3&£-?7W V Y 2ft 



^*?-mL2<r)ttwmmu < . * 

t i 9 , f c BgMafflttJK&&A*tt-~- ; b 

X'ZZ. 4fc N ^7*v7ybS^3^V-r-^2^H 

rltv^oTs Mfflco^y ku yyvisy<r>imtf*s 
mk%*). ^yYVy?'l%<%&. ta. tftmr-zh 

Vif-S^ 2 ± (C L E D f - >y 7° 4 ^ F C B 
^Stl^-t7v7yha^3^||gT'#l)C0T\ 

mx'<mmmmztt:Uz#>, mmm.ibLx<7) 

TiFmttch. &tz. Vif-S^2±^LED^-y7 
4*>'FC B^§fL7t-9"7V7y hWfc3 S^tfcft 

t«±awf 5 st-^wuv^w, mmt&zz 

±tz. *mm@mui. ±^m^~9^zx 
mmztix^z><7)x\ m&-mwmmmm-& 

ZbtfX-ZZ. 

[ 0 0 2 9 ] @9ii. *^com2COHffiC7)Wc«i. 

l e Dm%mMcomm^t. c\com2 mmcomm 

(4, LEDf-yr4*Vir-fflK2±fc^>fP^btF 

c b fcj: •) SgRLfc <> cof* 0 . flfiJim i am/Mam 
bmmfczux^h. 

[0030] 01 0{4. "?if-S^2C7)LED^«y7°4 
ilA^-yco-Mc 7 )fg^M^2 0 a , 2 0b mmZtl 

hbb^z, -nmmm20a, 2 0b^ le 

D7->yT4CDmmm* 7^fA>72 la, 2 1 b. tii 

v*<r$m ■ mEcotzfrmnmx v*^yr2 2 a , 

2 2 b b b ifc, fiaiSiiffl^ y^^72 3 a , 2 3 

b . s jiPecoiifg • fiiEco/tftcofiaisiiffl^ -y^A- 

y7°2 4a, 24b fc#J*l/0*4 . » ■ ffiEOlZib 

commm v*><yr2 2a, 22b, i vesisii 

ffl^>y^N>7°24a, 2 4b(i s FCBB#fcHg^R 

[ 0 0 3 1 ] hi ui, m2mmcDBMcommmz 
ntt. mmcoLEDi-v74mm-&~?y £ -m2$: 
mmtt (stio) . ii-cii, vif-s^2co»s 
fcBUBtJ:oTSi»/V->'2 Ofiitf^ 7^^72 

la, 21b, 22a, 22b, 23a, 23b, 24 
a , 2 4 b mmZtlZ . fcfc. Vif-ffiR 2 
fl0,7x ^-^-f K 1 1 ^cOlaISSgP n a n ^^^ 
S (STI 1) . ^3. LED'f"y7°4^7U 77f -y 
7*>f^ ^ti-7T7f-ll2±(Hlt^ (S 
T12) . LED^«yT4£^±^5fcJ;oTMih-f 
S (STI 3) . Vif-a6K2fc, X^-Hf6, U7lx 
^^7. SBJ«C8£J:tf#A'-9£$&&/UrLEDffi 
^^gl &ffi»±T ( ST 1 4 ) , ggl lkfc<7)®& 
(STI 5) X'^Tth . 



( 7 ) #H82 002-9349 (P2002-93: 



[0032] ±mm2<mm<mm< l z£titf , g i <on 
mcommt mmz , im^fai&iai, £ t 

[0033]^, jjeki i tj i v»2 comnz<mwv 

14, LEDf-yT*Rl*^«rr&«^fcOV^BBWLfc 

#\ Sifco LEDf -y r ft v-f -nafct^ y h 
A*l 1 3£1Tf.6£«10 3*KKU [WU 1 3 ft 

fciau' >xtc*4 j: a izmwmm 1 1 4 

itLfciOs LEDf-yr«0ffl*3B4lttf«fctt 

[ 0 0 3 4 ] *fgHB<^»3 mmmmmt l 

EDS|B^C0|©i^fcOV^^-ri.. -^3 

amwmi* miommmiz&^x. 08^ 

^■r«yrST3<^ffflteSfc:tJ^Ts LEDf-<y7°£ 

^*co^-fcjetT^iOi/;w-7°, mar, 

*s ft**, ft*^3o<A^;l^7£4HSU NBIfc 
StXf77STl 2^7"^yb*®^tStfcV^ 
T , tS&ftra^OKBin fc ft I. J: 0 ^vif-S^ 

tH«3*L* LEDf-y 7° £±fE3 Otf)77U-7*fcfl| 

e Dmmmgffli,z&tfmmAmHk*m& z t 
zxtzm* mar, ssnim 9sm*ffl<om 

[00 35] 

$c9[ftj±£0S^#T#l>o 4fc, #fgHJc7)LEDffi 

%<ti>mi, ®3<o3oo^-rtejHSu 

#gfcO LEDf 7 7° <0&f^fc&W5&9««J t&SJ: 
0 3 -M>fflr-Tfrt>mi LTSiScO LEDf 7 7°2r 
i tfc«fc 0 , 0 l*Lh*H* 

•£>. 

[0)SOf?Pi&tPJ!] 

[01 ] *^«mi^Hlfi^W:ffil)LEDffi^ 
SSKfc^U ( a ) {4IEffi0, ( b ) {4fflffi0, ( c ) 

\mmmxhh. 

[02] (a) {401 (a) <0A*ifc*:BL ( b ) {40 
1(a) (DB^mjm. ( c ) {4LEDf <y7V)Jgffi0 

[H3]»l<^at<^(lWFCBflBI*SU (a) 
i4LE Df->y7^»§tL^7'V7y bSJMlffi 



0, (b){4iffffi0, (c), (d) {4LEDf-y7l§ 

[04] ( a ) iz^f-mmcommm. (bmu) 

COD^ffickm. ( c ) (4 ( a ) <DEWmmXfo&, 
[05 ] m 1 OHtt<0JB»<0LE Dfg»«&^-0 
[06] ( a ) , ( b ) {4m 1 cO^Jfi^E« 7 ) H f7>'7 

[07 ] ( a ) ~ ( f ) {4m 1 c0mSO^EO^7 - V7 

y y-m^mxm^-tmxh & . 

[ 08 ] 3? 1 commmmcD l e DffliB^Kcosm: 

@ft^0-C3!>S. 

[ 09 ] *^ajom 2 commcDmnm& l e d®^ 

[ 0 1 0 ] $ 1 <0g|*aJB«<0"?-F-S«<9 L E D f - >y 
[01 1 ] !ll^»9«DLEDK?B^S?)SBI 

[01 2] mk<vLEDmmgim*-mmtch 

So 

1 LEDffi363E§gg 
2 

2a if 

2b mm 

3 •9-7*7'7>'h*$ 

4 LEDf-yT 0 
4 a iE«ffi 

4 b J|«fi 

5 $t±m 

6 X^— 9" 

6 a BHD 

7 U7l/?? 
7a IP 

7 b mm 

8 iK 

9 ^A*- 

9 a IBP 

10 mm=f- 

11 7xt-/^-K 

12 A, 12B, 13 A, 13B mW,WF 
14 I/y'Xb 

14a 5v 
15 

15a « 

2 0 ffilS^^-y 

20a, 20b mmmm 

21a, 21b, 22a, 22b mmXvWyr 
23a, 23b. 24a, 24b titmSffl* 

yy 



(8) #H2002-9349 (P2002-93A 



30 &&WR*)ffl-'7vi>yhm&sm 
3ia mm 

31b KB 

32 a iEU-K 
3 2b flU-F 

33 a JEU-K 
3 3b fiU-K 

34a, 34b X/P— ft-frtb-og 
3 5 jEffittft^gff 

36a, 36b &mzm*>v*Jiyr 
3 7a, 37b ^®ffl^-y^S>r 
40 a iE*ffi 



40b 



101 fW-yh 

102 mmm 

103 sts 

108 LEDf-»/T 

109 SEH^-y 

110 ^VrVy^V-f-V 

111 X)V—fc-)V 

1 1 2 WM^?-y 

113 Rftft 

114 ^BJISII 



[HI] 
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(5D int. ci. ^ mma 

H 0 1 L 25/18 
// F2 1Y 101:02 



H0 1L 25/04 



*^H?MJiKm^m0T@26#ii^ ffeft 

(72)»bb# =m % 

3Kfta5tlUBKJK^EHTB26#ll# 8a* 
(72)S6i»& HOj ftW 

cm mm +4 

m}\\m*mimsm 4 ts 4 i ^ 



(72) ^BM W* 31* 

^Jl|R1M«rffMOT4Tg 4#* 1 ^f" 

(72) mm mm m 

m}\\mm9tmm4TE4m i # 

F?-A(##) 5F041 AA03 AA41 BB04 BB22 BB31 
CB22 DA09 DA41 DA61 DA78 
EE23 FF06 
5F044 KK01 KK17 LL00 RR00 RR01 
RR17 RR18 



